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PROBLEM TO BE SOLVED: To make it possible to 
accurately focus a small and white object in the case of 
setting up the white balance in a digital camera. 
SOLUTION: In the case of setting up a white balance by 
a manual mode, the digital camera 1 sets up the focal 
distance and focal position of a photographing zoom lens 
to respective prescribed values. When a small and white 
object such as a business card held by a photographer s 
left hand is photographed by the camera 1 held by his 
(or her) right hand, the camera 1 calculates its white 
balance based on obtained picture data and stores the 
value. A white balance control circuit 107 accesses the 
stored white balance control value and executes white 
balance control for an object image to be picked up 
based on the white balance. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



I.This document has been translated by computer. So the translation may not reflect the original 



precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A digital camera characterized by having a control means which controls said tocus 
equipment so that a focal location of said zoom lens turns into a predetermined location while 
controlling said focal distance adjustment in a digital camera characterized by providing the 
following so that a focal distance of said zoom lens serves as a predetermined value when 
► setting up said white balance adjustment value A focal distance adjustment which adjusts a focal 
distance of a zoom lens Focus equipment which adjusts a focal location of said zoom lens so 
that it may focus for a photographic subject Image pick-up equipment which picturizes a 
photographic subject image which passes said zoom lens, and outputs image data A white 
balance equalization circuit which performs white balance adjustment with a white balance 
adjustment value set up beforehand to image data outputted from said image pick-up equipment 
[Claim 2] It is the digital camera characterized by being set up based on a part of image data of 
a screen where said white balance adjustment value was picturized in a digital camera according 

to claim 1. . . 

[Claim 3] A digital camera characterized by having a monitor which displays an image picturized 
with said image pick-up equipment in a digital camera according to claim 2, and displaying a 
frame surrounding an image to said a part of image data on said monitor. 

[Translation, done.] - - ■ 
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* NOTICES * 

^^^^^^ 

, Th is document Has been translated by confute, So the translation may not reflect the origina. 

2**** el s y hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 




[Detailed Description of the Invention] 

' Efe^__s__g_3__£SS5 

data from the former, the ma ^ r ^2e Zt datao^t^ from image pick-up 
white balance and gamma ^^^^^^IJ^ an image processing by 
equipment, the compress.on c.rcurt which compress the aa ^ 

methods, such as JPEG, and memor.ze to ^^J^lg^^ng circuit, 
which displays the data after an .mage process.ng « adjustment , or for 

Smm"^^ 

SKS^^ data cr and cb with the 

brightness data Y of 16x8. respectively. photography under sunlight, the 

[0003] Like typical photography cond't-ons for^x und g er P a fluor escent lamp, 
photography under an mcandescent lamp a " d ^^ nd P ad j uStment va lues Used when 
beforehand, based on typ.cal me asu ^^.^ *^^„ g c rC uit, such as R gain, B gain, etc. 
performing white balance adjustment m an .mage proc ° ^ Wc subject serv es as white 

* for white balance adjustment, are remembered that a white J*J^ actual image pick _ 

* under the illumination light at the time of. .r n ^ ™ * ce adjustm ent value chosen 
up, white balance adjustment -^^^^ ^mimage pick-up equipment 

from such correct.on value to the .mage data ««P"« adi ustment value is not used, but .t 
[0004] In addition, the above-ment.oned wh.te balance balance ad j U stment, will 

determines that adjustment values, such a there is also the white 

bring the average color temperature of a screen c balance adjustment based on 

balance adjustment method called the auto mode . when n*hrte ^ ^ on ^ 

this white balance adjustment va. ue .s perfo J^^^^ pict urized. 
average based on the .mage data of the pnotograpn.c j rf white ba | an ce 

0005] In such a conventional digital camera , smce * ^ the bad alignm ent 

adjustment using the white balance adjustment va ue s et "P^ f ing image 

of the white balance adjustment value occurs. **^«^J^ with classes of 
may be generated. For example, s.nce an fluorescent lamp, when 

fluorescence pipe used when ^^^^ ^ustment value is performed, there 
white balance adjustment based on the same whr to ba^nce J ^ differed 

is a problem of becoming the .mage with wh.ch the colors of a pho g P 

Moreover, in the white balance adjustment by auto ^f^/^e^re of an image will be 
photoed for example, there was a problem that the average co 



amended white. 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



04/03/11 



2/12 ^—i^ 



[0006] Then, a white photographic subject is picturized under the .Mum.nat.on l.ght at the time of 
an actual image pick-up, it determines that adjustment values, such as R gain. B ga.n, ^etc. for 
white balance adjustment, will bring the color temperature of the P hoto e ra P hc u subj ^, o ; m a en , 
Screen close to white based on the image data then outputted from ,mage p.ck-up equ.pment, 
and the white balance adjustment method called the manual mode in wh.ch wh.te balance 
adjustment based on this white balance adjustment value is performed .s learned. 

[technical problem which invention will solve and to carry out] However, since focal 
detection equipment used the contrast of a screen when prelim.nary photography of the white 
Photographic subject was carried out. in order for the camera generally equ.pped w.th automat.c- 
focusfng detection / adjusting device to determine a white balance adjustment value, there was a 
Probfem of being hard to double a focus with a white photographic subject Moreover ,t w,ll be 
rest ricTed at the time of the photography in studio etc. that a white photograph.c subject wh.ch 
covers screen ******** can be prepared, and it is difficult for .t at the t.me of general 
photography to look for such a photographic subject. Furthermore there was a prob em that a 
photography person did not know based on the image data of wh.ch port.on . of a wh,te 
photographic subject adjustment values, such as R gain. B gain. etc. for wh.te balance 
adiustment are determined. , . . 

[0008] The purpose of this invention is to offer the digital camera in wh.ch the prel.m.nary 
photography for picturing the image data for white balance adjustment ,s possible not preparing 
a bVg Se photographic subject which covers a screen, but making a small wh.te photograph.c 
subject focus correctly. 

Ens for Solving the Problem] This invention is explained with reference to drawing 1 which 
shows a gestalt of 1 operation - drawing 3 . x r i 

[001 0] (1 ) The focal distance adjustment 37 with which invention of cla.m 1 adjusts a focal 
distance of a zoom lens 3. The focus equipment 36 which adjusts a focal locat.on of a zoom lens 
3 so that it may focus for a photographic subject, The image pick-up equ.pment 26 wh.ch 
picturizes a photographic subject image which passes a zoom lens 3. and outputs 'mage data, It 
fs applied to a digital camera equipped with the white balance equal.zat.on c.rcu.t 107 wh.ch 
^rforms white balance adjustment with a white balance adjustment value set up beforehand to 
image datr outputted from image pick-up equipment 26. And while.controll.ng the focal distance 
* aXstment 37 so that a focal distance of a zoom lens 3 serves as a predetermined value when 
settfi up a whtte balance adjustment value, the above-mentioned purpose ,s attained by havmg 
thTc?ntro. nTeans 21 which controls focus equipment 36 so that a focal locat.on of a zoom lens 
3 turns into a predetermined location. ■ 
[0011] I (2) Invention of claim 2 is characterized by setting up a white balance adjustment value 
based on a part of image data of a picturized screen in a digital camera according to damn 1 
[001 2] (3) In a digital camera according to claim 2. invention of claim 3 has the mon.tor 9 wh.ch 
displays an image Picturized with image pick-up equipment 26. and is characterized by _ d.sp.ay.ng 
the frame 14 surrounding an image to image data of the up Norikazu sect.cn on a mon.tor 9. 
[0013] In addition, although drawing of a gestalt of operation was used by term of above 
mentioned The means for solving a technical problem explaining a configu rat, on , of ^ 'n;ent.on 
border to make this invention intelligible, thereby, this invent.cn .s not l.m.ted to a gestalt of 
operation. 

[Embodiment of the Invention] - Explain the gestalt of operation of this invention with ^ -eference 
to a drawing below gestalt - of the first operation. Drawing 1 .s draw.ng showing the digital 
camera by the gestalt of the first operation. This digital camera on the ma. n part 1 of a camera 
Release ** and the photography zoom lens 3. Flash equipment 4. a finder 5 an electric power 
sw tch 6 and the mode circuit changing switch 7 of the flash equipment 4 wh.ch changes the 
mode (AUTO) which emits light according to the ban (OFF) on luminescence, ^puls.ve 
luminescence (ON) and the measured brightness value about the mode of operation of flash 
JS^TtS white balance adjustment mode circuit changing switch 8 wh.ch changes auto 
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m cde (A) and manua, mode (Pre) about ^^^^^^7^^ 
performs an -^^^ and the zoom circuit 

rnVn^Ms'hthTerftns *e drive to (W) for the foca, distance of the photography 
zoom lens 3 a (T) and .ride angle side a lookmg-far side operation. A half- 

[0015] Drawing^ is drawing showmg the : c,rcu,t Mock by * th P e ^ n switch 

-t^tr?o^ 

X^hToh^fs^= 

Z^A^^ - "D-conversion circuit 28 

of operation is controlled by the ^*<^^*\ , he zoom lens driving ge ar 37 will drive the 
C0016] If the zoom changeover swrtch ZLILm be changed. A 

Sh 22 interlocked with release « 2 to CPU2 . '—S succeedingly at ON actuation of 

5rs^=" ?=S5Srr sr* 

2o0 m ,ens 3 will be carried out « *^™Zt"££ ^^l^ateoTn CCD26. The 
according to the "^^ h ^^tf^f. driver 25. and is inputted into the 

signal charge accumulated in CCD26 is ^ , t ■ cnanged int o 

an d a '°t f SX D-cle ^^it 28^ an^g P^cessing of gain control, noise 

to.an analog ^^^^t^^^ 

the digital camera which operates as ment.oned above^E^nfi^ the P an(J 

100 which carries out signal processing for even. ^^^^^^ 100 of drawing 3 
performs the image processing mentioned above. The »«ne P™*»« h outputted from 
performs various Kinds of signa, P™^^ ZXSZ^^L* circuit 101. the 
the A/D-convers.on arcuit 28 J d Jf ^.^^^^ correction circuit 104, the 

^ gaTcircu* i06 g and the white balance elation 

, . .. 04/03/11 
http://www4.ipdljpo.gojp/cgi-bin/tran_web.cgi_eije 



the register) with a defect To the output of CCD26, for every line, the digital clamping circuit 
102 is point sequential, and subtracts the weighted average of two or more p.xel data used as 
the so-called optical black from each pixel data of the Rhine. 

[0022] The black level circuit 103 adds the value which is point sequent,** .s d **™" ed 
beforehand and stored in the register of CPU21 to R, G, and B s.gna. to the output o ^0026 for 
every line To the output of CCD26, for every line, a gamma correct.cn c.rcuit 104 .s pent 
seouential and performs gamma amendment using a gradation look-up table. 
0023 - Explain white bafance adjustment -, next white ba.ance adjustment Out of the .mage 
data of all the fields once stored in buffer memory 30 after gamma amendment, the average 
vie calculation circuit 105 extracts the image data of the field of 512x512 center.ng on the 
aria used as a focal detection field, for example, and computes the gain Rga.n for white balance 
SZrt fc R signals, and the gain Bgain for white balance adjustment for B s.gnals by for 
exampTe the degree type (1) and (2). These values are the manual wh.te balance adjustment 
vafues in a gestalt or automatic white balance adjustment values of this operation Th,s gam 
Rgain and Bgain is stored in the register of CPU2t For example when the ^-m«d 
on the pixel field of 512x512. as the average of R, G, and B s.gnal ,s computed by 3) - <« > 
formula and it is shown in (1) and (2) types, it is the average Gave of G signal. The ga. . Rga m 
and Bgain for white balance adjustment is computed from a rat.o with the average Raye of R 
signal and the ratio of the average Gave of G signal, and the average Bave of B s.gnal. 

[0024] 

[Equation 1] 

Rgain=Gave/Rave (1) 

Bgain=Gave/Bave (2) 

However, Rave=Rsum/Rpixel number (3) 

Gave=Gsum/Gpixel number (4) 

Bave=Bsum/Bpixel number (5) , 
According to such an average value method, it means calculatmg the average va ue * the 
gradation of each signal of RGB of image data, and the adjustment resdt (overall white balance) 
of a white balance becomes good experientia.ly. That is. it determines that adjustment values, 
such as R gain. B gain. etc. for white balance adjustment, w.ll bring the average color 
temperature of a screen close to white, and white balance adjustment based on th.s wh.te 
balance adjustment value is performed, „ ,. . Y _u um. k«i"»r.^-'" 

[0025] The gain circuit 106 sets the gain for white balance adjustment to the white glance 
equalization circuit 107 so that white ba.ance adjustment corresponding *£oW*<mM 
mentioned above by point sequential for every line may be performed to each of R and G which 
are stored in buffer memory 30, and B signal. At the time of these setup it c-ma. out including 
tne dispersion amendment of the sensitivity of CCD26 performed to G signal, and the d.spers.on 
amendment of the sensitivity ratio of CCD26 performed to R and B signal. 
[0026] The white balance equalization circuit 107 multiplies R gain and B ga.n which are the 
whit ^ balance ^justment factor set up in the gain circuit 106 by R and B signal. It enables ,t to 
stt up tt ^white ba ance adjustment va.ue used for amendment in this white ba.ance equa.,zat,on 
drcuit 107. L«, R gain and B gain which is a white balance adjustment factor, by the manual m 

[0^^ of the configuration of focal detection / adjusting device 36 and 

he focal detection actuation by this focal detection / adjusting dev.ee 36 w,t i reference to 
fZ*\ nation / adjustment- dra wing 4 . Focal detection / adjusting device 36 consists of the 
2tZ ^SHiCS^^^r^ field mask 900. the field lens 300 a opening mask 400. 
rt^t^on\ense S 501 and 502. image sensors 310. etc. A field 800 is the ex* pup,, of 
L DhoCaphy zoom lens 3 ( drawing 1 ). Moreover, fields 801 and 802 are fields where the 
mage which carried out back proj^ioVof the openings 401 and 402 driHed by the opening mask 
400 or the field 800 with the field lens 300 exists. In addition, the right-hand side of the v.sua 
fieW mask 900 or left-hand side is also available for the location of the infrared light cut-off filter 
700 After the flux of light which carried out incidence through fie.ds 801 and 802 connects a 
focus on the CCD equivalence side 600. image formation of it is earned out on .mage-sensors 
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array 310a and 310b through the infrared light cut-off fitter 700. the v.sual field mask 90 0, the 
field lens 300 openings 401 and 402, and the re-image format.on lenses 501 and 502. 
S28] The photography zoom lens 3 approaches mutually in the state of the so-called front 
ocus which ties the sharp image of a photographic subject before the CCD equivalence s.de 600 
(photographic subject side), and the photographic subject image of the pa.r wh.ch earned out 
mage formation on these image-sensors array 310a and 310b keeps away mutually .n .the state 
of the so-called rear focusing which ties the sharp image of a photograph.c subject after the 
CCD equivalence side 600 at reverse. And when the photographic subject .mage wh.ch earned 
OOU equiva.e imaee -sensors array 310a and 310b serves as a predeterm.ned gap, the 

t^:7T^Z^o XcTis looted on the CCD equivalence si* , 600. Therefore, by 
carryinT out photo electric conversion of the photographic subject .mage of th.s pan- by the 
imaX-sensors arrays 310a and 310b. changing to an electrical signal carry.ng out data 
pTocessing of these signals, and finding the relative distance of the photograph.c subject .mage 
of a oair it is separated only from which of the location in which a sharp .mage .s formed 
fecord ng to the'focus condition 3 of the photography zoom lens 3 i.e.. a photography zoom lens, 
fn which direction to the CCD equivalence side 600, or [ that is, ] the amount of gaps ,s 
ic^eSTd^Ll • ^ck projection of the image-sensors arrays 310a and 310b ,s earned 
I o* with The rS^formation lenses 501 and 502. and a focal detect.on field ,s equ.valent to 
' Z portion which ,apped near the CCD equivalence side 600. In this way, a focus .s detected 
about the focal detection field in the above-mentioned photography screen 
[0029] Focal detection / adjusting device 36 drives the photography zoom lens 3 to a focus 
ocation with this focal detection data, after detecting the focus of a focal detection field. In 
add-on Tn having two or more focal detection, it computes the gain Rga.n for wh.te balance 
adiustment for R signals and the gain Bgain for white balance adjustment for B s.gnals wh.ch 

rrentioned above using the image data of 512x512 centering on the field chosen w.th focal 
r t ecW a^sfing device 36. When the focal detection field is being fixed to the photography 
photograph center! the gain for white balance adjustment is computed using the image data of 
^19^^12 centering on a photography photograph center. 

[0030] Then auto mode and manual mode are explained about the white balance process.ng .n 
the digital camera explained in full detail so far. . 
rOOSlf As explanation of the auto mode-former, out of the image data of all the fields after 
gamma amendment among the imag, data of the pictured ^J^^^ Wis 
The image data of the field of 512x512 centering on the area used as a focal detect.on field .s 
IxtraTted The gain Rgain for white balance adjustment for R signals and the ga.n Bga.n for wh,te 
I balance adjustment for B signals are computed in the averaging circuit 105 us.ng a top type (1) 
P and (2) It means that the method by such average value method had calculated the average 
value of the gradation of each signal of RGB of image data, and it determ.nes that adjustment 
values such as R gain, B gain. etc. for white balance adjustment, w.ll br.ng the average color 
temperature of a screen close to white. And the white balance process.ng _ wh.ch Performs • 
adrustmeTbased on the white balance adjustment value determined .n th.s way .s called auto 

m032] - manual mode - the image data in the colorimetry frame 14 which carries out preliminary 
photography o 'the white photographic subject, and is beforehand shown .n p^nzl used as a 
cobZetry field which measures an average color temperature among the p.ctunzed wh,te .mage 
da a of a photographic subject - being based - after gamma amendment - for example The 
image date of the field of 512x512 is extracted, and the gain Rgain for wh.te balance adjustment 
or R signa ls and the gain Bgain for white balance adjustment for B s.gnals are computed by the 
top type (1 and (2) in the averaging circuit 105. That is, a white photograph.c subject .s 
prized under the same illumination light as this photography and ,t determ.nes and 
remembers that adjustment values, such as R gain, B gain, etc. for wh.te balance adjustment 
ZZltl average color temperature of the image data of the photograph.c subject pod « the 
colorimetry frame 14 close to white, and this white balance adjustment value .s called at the t.me 
of thrph^tography. and white balance adjustment is performed at it. Such wh.te balance 
processing is called manual mode. 
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[0033] It explains with reference to the flow chart of drawing 6 which showed Procedure 
drawing? which has the digital camera 1 by the gestalt of the first operat.cn operated by 
guiffhe condition of the introduction electric power switch 6 is checked if it is ON, it will 
^ress to the following step S002, and if off, it will end (step S001). Then, the condition of the 
^ adjustment mode circuit changing switch 8 is checked (step S002). If the swrtch 8 
I set to the auto mode (A) side, it will progress to step S210, and if set to the manual mode 
(Pre) side it will progress to the processing side (step S101 side) in manual mode. 
0034] When judged with the white balance adjustment mode circuit : changing switch 8 being set 
to an auto mode (A) side, luminescence of flash equipment 4 is enabled (step S210), the 
brightness of a photographic subject is measured with photometry equipment 38 (step SZ01J 
focal detection / adjusting device 36 performs focal detection, the ?*<>%^™™J* nS 3 * 
driven based on the result, and a focal location is made to focus (step S202) Enabling 
luminescence of flash equipment 4 at step S210 takes into considerat.cn that the ban on 
luminescence is set at step S101 mentioned later. After step S202, the condit ion of the white 
balance adjustment mode circuit changing switch 8 is checked once again (step S203) and .f 
judged with the switch 8 being set to an auto mode (A side the busy cond,t,on of ^sh 
equipment 4 will be checked continuously (step S202a) If judged w.th the change-over switch 7 
of flash equipment 4 of operation being set to the ban (OFF) side on luminescence white 
balance processing in the auto mode mentioned above will be performed That is, the average 
color temperature of a screen is measured based on the image data of the screen to p.ctunze 
(step S206), and it is determined that adjustment values, such as R ga.n. B gam, etc for white 
balance adjustment, will bring an average color temperature close to white (step S207)_ 
[0035] And it confirms whether the release switch 23 is turned ON (step S208) and when judged 
with being turned ON, it picturizes and image data (step S209) is incorporated^ is set _up like 
(AUTO) and when it is in the condition in which the change-over switch 7 of flash equipment 4 
of operation emits light according to compulsive luminescence (ON) or the measured brightness 
value at this time of making flash equipment 4 emitting light, after carrying out are recording 
H "tion of the charge at CCD26 before are recording of a charge is completed, flash equipment 
4 is made to emit light In addition, since the ban on luminescence of flash equipment 4 ,s set at 
step S101 mentioned later, light is not made to emit, when judged with the switch 8 being set to 
a manual mode (Pre) side. The contour of others based on the adjustment value set up at ^step 
S207 which were mentioned [ which mentioned above and white-balance-adjusted ] above,, 
gamma amendment, etc. are processed after charge storage termination, and image data is . once 
stored in buffer memory 30. These image data is processed by the display image ere* on arcu-t 
31 at the image data for a display, and is displayed on the external monitors 9 such as LCD as a 
photography result Moreover, the image data memorized by buffer memory 30 receives a data 
compression in a ratio predetermined by the JPEG method by the compression crcuit 33. and is 
recorded o n the storages (PC card) 34. such as a flash memory, (step S209). Then. ,t returns to 
steD S001 again, and prepares for the next photography. 

»036] In above-men^oned step S202a [ whether the change-over switch 7 of flash equipment 4 
of operation is set to the compulsive luminescence (ON) side, and ] Or it ,s set up for making it 
em^Nght according to the measured brightness value (AUTO). When judged w.th ,t being m the 
coVdS of making flash equipment 4 emitting light based on the result of the measurement of 
kTminanceTn step l 2 01 mentioned above The predetermined data for white balance adjustment 
whTh is beforehand set up based on the color of the light which flash equ.pment 4em,ts. and « 
memorized by memory 30 is called from memory 30 (step S21 1). Based on these data, 
adjustment values, such as R gain, B gain, etc. for white balance adjustment are determined 

[0 t 0?7] S Mo 7 reover, as a result of checking the condition of the white balance adjustment mode 
circu t changing switch 8 in the above-mentioned step S203. if judged w,th being set to the 
manual mode Pre (presetting) side, the brightness value change of a photographic subject w,N be 
compared (step S204). When judged with the brightness value measured for which the strength 
ofThe light and" memorized at the time of the brightness value measured for wh.ch the strength 
of the light and acquired at step S201 and the preliminary photography ment.oned later being 
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compared, and the difference beyond a predetermined value being among both For example, 
since "brightness change is large, white balance adjustment is carried out in auto mode. The 
alarm display 3 " is displayed on the external monitor 9 (step S205), white balance adjustment 
mode is changed to the processing by the side of auto mode, and it progresses to step S206. 
[0038] Next, the case where white balance adjustment mode is set to the manual mode (Pre) 
side is explained. When judged with being set to a manual mode (Pre) side when the condition of 
the white balance adjustment mode circuit changing switch 8 is checked at step S002 mentioned 
above, it progresses to processing in manual mode. First, luminescence of flash equipment 4 is 
carried out to prohibition irrespective of the change location of the change-over switch 7 of 
flash equipment 4 of operation (step S101). Then, it progresses to the flow chart which shows 
the manual mode processing shown in drawing 7 . And it confirms whether progress to the 
beginning at this processing, after changing to a manual mode (Pre) side (step S102), and when 
judged with it being the first processing changed from the auto mode (A) side to the manual 
mode (Pre) side, it is confirmed whether the data for white balance adjustment set up and 
memorized at the time of the preliminary photography mentioned later is memorized (step S103). 

[0039] When judged with progressing to step S111 and memorizing in order to perform 
preliminary photography newly when judged with the data for white balance adjustment 
memorized at the time of preliminary photography not being memorized, an actuation selection 
menu is displayed on the external monitor 9 (step S104). This menu display is a selection menu 
for choosing whether when performing white balance adjustment, the data for white balance 
adjustment set up and memorized at the time of the preliminary photography mentioned later is 
used, or it is used, after newly performing preliminary photography and setting up the data for 
white balance adjustment, for example, as shown in drawing 8 , it is displayed. In the example of 
drawing 8 , cursor (the inside of drawing is an arrow head) is moved up and down with the item 
selecting switch 10 ( drawing 8 (a)) or the item selecting switch 12 ( drawing 8 (b)), and a 
configuration switch 11 ( drawing 8 (c) or (d)) determines (step 105). 
[0040] When judged with having been chosen so that preliminary photography might be 
performed newly ( drawing 8 (d)), the zoom lens driving gear 37 drives the photography zoom 
lens 3 so that a focal distance may be set to 1 15mm (it converts into 35mm camera) (step 
S111), and it adjusts a focal location so that focal detection / adjusting device 36 may be set to 
50cm in a focus (step S112). And the colorimetry frame 14 is displayed with the photographic 
subject currently photoed as shown in the display screen of the external monitor 9 at drawing 5 
(a) (step S113). This colorimetry frame 14 shows the range of the image data which measures an 
4) average color temperature among the image data to picturize, and is used as data for white 
balance adjustment, and is the size of the abbreviation 1/4 of an image pick-up screen, and 
when a photography person has a card in the lengthened left hand, for example and establishes a 
digital camera 1 with the right hand in a setup mentioned above The size by which a card is 
picturized since the focal distance of the photography zoom lens 3 is 115mm becomes a little 
larger than the colorimetry frame 14. Since a focus is 50cm and it is mostly in agreement with 
the distance of the card which it had in the left hand, and the established digital camera 1, a 
focal location will be in the condition of having suited the location of a card ( drawing 5 <b)X 
[0041] If judged with having made it waiting (step S1 14) and ON that the release switch 23 was 
turned ON, while processing the data picturized by CCD26 like drawing 3 and once storing in 
buffer memory 30, the brightness of the photographic subject in the colorimetry frame 14 is 
measured with photometry equipment 38 (step S115). In addition, in actuation of the release 
switch 23 in step S114, flash equipment 4 always does not emit light irrespective of a setup of 
the mode-of-operation circuit changing switch 7 of flash equipment 4. When it judges that it is 
lower than a predetermined value and the measured brightness value is inadequate for a 
colorimetry, a (step) S116 2, for example, the alarm display "brightness is too low", is displayed 
on the external monitor 9 (step S125), and setting modification in auto mode is demanded from a 
photography person. And the condition of the white balance adjustment mode circuit changing 
switch 8 is checked again (step S126), and it progresses to step S201 in the flow chart when 
Judged with the switch 8 having been changed to the auto mode (A) side, before ending the 
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manual mode processing shown in drawing 7 and jumping to drawing 7 . If a switch 8 is judged 
[ that it continues being a manual mode (Pre) side and ] on the contrary, in the state of return 
and low brightness, a colorimetry will not be carried out to the actuation selection-menu display 
of step S104 mentioned above. 

[0042] On the other hand, as a result of the measurement of luminance (step S1 15) of the 
photographic subject by the photometry equipment 38 mentioned above, when it judges that it is 
higher than a predetermined value and the measured brightness value is enough for a 
colorimetry, processing of preliminary (step S116) measurement is started, and the image data in 
the colorimetry frame 14 is taken out from buffer memory 30 (step S117). In addition, only the 
data which corresponds in the colorimetry frame 14 among the image data picturized by CCD26 
may be made to output 

[0043] Based on the image data in the taken-out colorimetry frame 14, it computes using the 
formula (1) which mentioned above the gain Rgain for white balance adjustment for R signals, and 
the gain Bgain for white balance adjustment for B signals, and (2) (step S118). That is, it 
determines that adjustment values, such as R gain, B gain, etc. for white balance adjustment, will 
bring the average color temperature of a screen close to white, and memorizes in memory 30 
with the brightness value which measured this white balance adjustment data at step S1 15 
(steps S119 and S120). Furthermore, the time at this time is called from a real time clock 35, and 
it memorizes together with the above-mentioned data (step S121). And the manual mode 
processing shown in drawing 7 is ended, and it progresses to step S201 in the flow chart before 
jumping to drawing 7 . 

[0044] In step S105 mentioned above, the time memorized with the white balance adjustment 
data judged that it was chosen so that the data for white balance adjustment memorized at the 
time of preliminary photography might be used, and which is memorized by memory 30 
occasionally ( drawing 8 (c)), and a brightness value is called, and it compares with the present 
time acquired from a real time clock 35 (step S131). As opposed to time current in the time of 
the data with which the data on memory is not held by the system reset and which is case 
[ data ] or memorized for example Since there is no last value, it newly sets up. when it has the 
difference of 24 hours or more, there is a possibility that the illumination light at the time of 
photography may naturally have changed — assuming — "— The alarm display 4 " is displayed 
on the external monitor 9 (step S135), and it moves to the processing which performs 
preliminary photography newly (step S1 11). 

[0045] On the other hand, when the time of the data memorized by memory 30 is new, white 
balance adjustment data and a brightness value are called (step S132), adjustment values, such 
as R gain, B gain, etc. for white balance adjustment, are determined based on these data (step 
S133), the manual mode processing shown in drawing 7 is ended, and it progresses to step S201 
in fh* Ar>w nhart before jumping to drawing 7 . 

[0046] Moreover, in the above-mentioned step S102, when judged with not changing with a 
manual mode (Pre) side, the white balance adjustment data memorized by memory 30 and the 
time memorized with the brightness value are called, and it compares with the current time 
acquired from a real time clock 35 (step S106). When the time of the data memorized is [ as 
opposed to / current time ] old for 8 hours or more, it assumes that a possibility that the 
illumination light at the time of photography has changed is high, and the alarm display 1 "time 
amount has passed since the last setup" is displayed on the external monitor 9 {step S107). And 
an actuation selection menu is displayed on the same external monitor 9 as the above- 
mentioned step S104 (step S108). It chooses whether this menu display is used and the data for 
white balance adjustment set up and memorized at the time of the preliminary photography 
mentioned above when performing white balance adjustment, as drawing 8 (a) - (d) explained is 
used, or it is used, after newly performing preliminary photography and setting up the data for 
white balance adjustment (step S109). 

[0047] When judged with a new setup which newly performs preliminary photography and sets up 
the data for white balance adjustment having been chosen, it moves to the processing which 
performs preliminary photography (step S111). Even if the time amount after memorizing data 
has passed on the contrary, when performing white balance adjustment using the last data (i.e., 
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when judged with using the last value), elapsed time is cleared (step S110). and rt shifts to _the 
processing (step S132) which calls white balance adjustment data and a brightness value. The 
compa son w it E the time memorized at step S121 and current t,me is sufficient as the 
calcularn of time amount which has passed here after memorizing data and the method of 
makmg Sart a timer at step S121. and counting elapsed time may be used for it In an electnc 
oower switch 6, the contents of this timer are held, even if off . 

[0048] Based on the photographic subject image which the camera picturized, as for the d.gital 
camera by the gestalt of this operation, an average color temperature determines that 
aXstment values, such as R gain for white balance adjustment and B gam, will become wh,te. 
it auto mode in which white balance adjustment based on these adjustment values ; is 
' l rmed (a) A photography person measures the white photographic subject prepared 
b^rehand an ^determines adjustment values, such as R gain for white balance adjustment, and 
B la n that an average color temperature will become white based on the ,mage data. Manual 
LT(p7e) in which white balance adjustment based on these adjustment values is performed .s 
SternSvely made usable. And according to the gestalt of this operation, the fo.lowing operation 

^^pS^s^ic subject white in order to set up the adjustment value for white balance 
I adUjstrnent (R gain and B gain) used in manual mode (Pre) - for example Since the focal 
f Stance ana foTs controf of a photography zoom lens were set as the predetermined value on 

the bas^ of a photography person s load arm. and the magnitude of a card when photo, ng the 
ear face o the solid" co'lor of a card (steps S1 1 1 and S1 12) A big white photographic subject 

which covers an image pick-up screen does not need to become unnecessary it is not 

Pessary to double a focus to a white photographic subject, and a photograph can be taken 

mot!)} (2) Since the adjustment value for white balance adjustment and the brightness value of a 
photographic subject which are used in manual mode (Pre) are doubled and it was made to 
memor ze when a possibility that the illumination light (step S204) changed by companng with 
the bZhtnLs value at the time of photography is high, it can detect and warn of it. 
[0051 (3) The brightness value of the photographic subject for setting up the white balance 
adiustment value used in manual mode (Pre) When lower than the predetermined brightness 
value made enough for calculation of a white balance adjustment value, carry out an alarm 
df day or S^e ft was made not to set up a white balance adjustment value steps S1 16 and 
S1 25) it becomes possible not to set up a white balance adjustment value in the condition of 
there bein^ ! many noises and being easy to produce an error, and to always set up a nght white 

1 KSK^ld. to perform white balance adjustment based on ^ 

adjustment value beforehand prepared by the camera side based on the light which flash 
Jnui™rrt emits when the mode in which white balance adjustment is performed in auto mode 
(A) waTcn^ (step S202 a. S210. S211). the white balance adjustment doub.ed with the color 

a^stment is performed in manual mode (Pre) 
s chosen s!Z .uminescence of flash equipment was forbidden at the *^^^{ u) 
ohotoeraphy for determining a white balance adjustment value, and this photography (step S114J 
(ste ^S208Kstep S101) In order to set up the white balance adjustment value used ,n manua. 
mode (Pre), this photography under the same illumination light as the time of carrying out 
nreliminarv Photography of the photographic subject image is attained. 

[00 4] (6^nce thetime which set up the adjustment value for the white b an^nt 
used in manual mode (Pre) and its value is doubled and memorized and it was made for the 
dapsedTme of the time of photography to be known, when an adjustment value ,s old. ,t can 
detect and warn of it (steps S1 31. S1 35. S1 06. and S1 07). 

[0055] - Gestalt of the second operation - The flow chart of d^aw^ which continues and 
shows the procedure by the gestalt of the second operation is explained. Only drfference ^with 
the flow chart of drawing 6 which is the gestalt of the first operation , is ^'-^^ 
the condition of the white balance adjustment mode changeover switch 8 in step S002, the t.rst 
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difference which drawing 9 has between the flow charts of drawing 6 is in the po.nt of start.ng 
the manual mode processing shown in drawing 7 as it is, when judged with being set to a manual 
mode (Pre) side That is, luminescence prohibition processing of the flash equipment of step 
S101 prepared in the flow chart by the gestalt of operation of the first of drawing 6 is omitted. 
Therefore although luminescence of flash equipment 4 was carried out to prohibition in the 
gestalt of the first operation irrespective of the change location of the change-over switch 7 of 
flash equipment 4 of operation (step S101), with the gestalt of this operation, flash equipment 4 
emits light based on a setup of the circuit changing switch 7 of flash equipment 4 of operation at 
the time of this photography. In addition, it is the same as that of the gestalt of the first 
operation not to make light emit at step S114. 

[0056] And the 2nd difference is in the point that the sequence of the check of the condition of 
the white balance adjustment mode changeover switch 8 of step S203 and the check of the busy 
condition of the flash equipment 4 of step S202a is different. That is, in advance of the check of 
the condition of the white balance adjustment mode circuit changing switch 8 in step WIM. 
check processing of the busy condition of the flash equipment 4 in step S202a is performed. 
[0057] Moreover, when judged with the 3rd difference being in the condition that flash equipment 
4 emit light as a result of the check of the busy condition of the flash equipment 4 of step 
S202a after calling the data beforehand memorized by the camera based on the color of the 
light which flash equipment 4 emit at step S21 1. it be the point of progressing to step S207 and 
setting up the gain for white balance adjustment. That is, when flash equipment 4 is used, steps 
S204 and S205 which are processings by the side of manual mode are not performed. After 
processing step S207, it confirms whether the release switch 23 is turned ON (step S208aj. and 
when judged with being turned ON, it picturizes and image data (step S209) is incorporated. 
White balance adjustment mode at this time also by auto or the manual It .s set up like, the 
change-over switch 7 of flash equipment 4 of operation makes light emit accord.ng to the result 
of compulsive luminescence (ON) or the measurement of luminance (AUTO) — When judged w.th 
it being in the condition of making flash equipment 4 emitting light based on the result of the 
measurement of luminance, after carrying out are recording initiation of the charge at CCDZ6 
before are recording of a charge is completed, flash equipment 4 is made to emit light The 
contour of others based on the adjustment value set up in the processing in step S207 wh.ch 
were mentioned [ which mentioned above and white-balance-adjusted ] above, gamma 
amendment, etc. are processed after charge storage termination, and image data .s once stored 

in buffer memory 30. , .. . _ 

[0058] As explained above, in such a digital camera by the gestalt of the second operation, it has 

the following operation effects. . 

[0059] (1) Since it was made to enable luminescence of flash equipment also when being chosen 
so that white balance adjustment may be performed in manual mode (Pre), the photography 
which made flash equipment 4 emit light in the case of the photography conditions wh.ch used 
flash equipment is attained. . 
[0060] - Gestalt of the third operation - The flow chart of drawing 10 which continues and 
shows the procedure by the gestalt of the third operation is explained. This gestalt is once 
stored in buffer memory 30. without performing white balance adjustment, and performs white 
balance adjustment by the image processing. Next processing is different from step S202. and 
since others are the same, they explain only a difference portion to be a flow chart by the 
gestalt of operation of the second of drawing 9 . At step S601, the condition of the wh.te 
balance adjustment mode circuit changing switch 8 is checked, when judged with confirming 
continuously whether the release switch 23 is turned ON if judged with the switch 8 being set to 
an auto mode (A) side (S605), and being turned ON, it picturizes, and image data (step S606) is 
incorporated It is set up like, and when judged with it being in the condition that the change- 
over switch 7 of flash equipment 4 of operation makes light emit accord.ng to compulsive 
luminescence <ON) or a photometry result (AUTO) and that flash equipment 4 emrts light, after 
carrying out are recording initiation of the charge at CCD26 before are recording of a charge .s 
completed, flash equipment 4 is made to emit light 

[0061] Then, the condition in white balance adjustment mode is checked again (step S60/;, when 
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judged with it being in an auto mode (A) side, the color temperature of a screen .s ^asured 
bVsed on the RGB data stored in buffer memory 30 (step S609). and ft .s determined that 
adfustment values, such as R gain. B gain. etc. for white balance adjustment . w.ll bring an average 
coioftemperature close to white (step S610). And image data is processed based on the set-up 
white baTance adjustment value (step S61 1). These image data is processed by the display image 
Creation circuit 31 at the image data for a display, and is displayed on the external monrtors * 
such as LCD as a photography result. Moreover, the image data memorized by buffer memory 30 
eceives a data compression in a ratio predetermined by the JPEG method by the compression 
circuit 33 and is recorded on the storages (PC card) 34. such as a flash memory. Then, .t 
returns to step S001 again, and prepares for the next photography. 

0062] In the above-mentioned step S601 , as a result of checking the condition of the white 
balance atstment mode circuit changing switch 8, when it is judged with be.ng set to a m 
mode (Pre) side, the brightness value change of a photograph.c subject .s compared (step S602). 
When judged with the brightness value measured and memorized at the time of the brightness 
value measured for which the strength of the light and acquired at step 201 and the preliminary 
photography mentioned above being compared, and the difference beyond a predetermmed value 
being among both Like step S205 of the flow chart by the gestalt of the first ,n i draw.ng 6 and 
I drawing 9 and the second operation, since "brightness change is large, white balance 
1 SSfnits carried out in auto mode. Display the alarm display 3 on the external monitor 9. 

and wNte blnce adjustment mode is changed to the processing by the side of auto -ode (step 

S604) If* confirms whether the release switch 23 is turned ON at step S605 and turned ON, ft 

returns to step S001 again, and prepares for the next photography. 

[0063] Moreover, even if judged with the adjustment mode of a white balance being set to a 
manual mode (Pre) side in the above-mentioned step S607 In step S608 the change-over switch 
To^ ^ZL 4 of operation Compulsive luminescence (ON), or light is made to emft 
Lcording to the result of the measurement of luminance (AUTO) - like, it gets down and a 
setup now when it is judged with flash equipment 4 having emitted light at the time oT an image 
pfck-up Tp^ogresses to step S609. a colorimetry is carried out. and an automatic white balance 
adjustment value is computed and set up at step S610. When judged with flash equipment 4 not 
emittSht in step S208 on the contrary, step S609 and step S610 are sk.pped it progresses 
to step S61 II and manual white balance processing based on the white balance adjustment value 
set up and memorized at the time of preliminary photography is performed. 
[0064] When the digital camera by the gestalt of the third operation is summarized, it has the 
following operation effects other than the operation effect which the d.gital camera of the gestalt 
of the first and the second operation has. j , ... 

[0065] (1) Since it was made to perform automatic white balance adjustment using the white 
balance adjustment value suitable for the light of flash equipment when a photograph was taken 
us ng flash equipment even if it was the case where a setup in white balance adjustment mode 
was set as manual mode (Pre) (steps S607 and S608). it becomes possible to perform wh,te 
balance adjustment based on the picturized image data. 

[0066] (2) Since it was made to perform white balance P^ 06 ^^ 6 ^^ 1 ^^ . _ ompfi 
Photographic subject image and storing in buffer memory as RGB data (step S611). rt ^comes^ 
possible to perform the image pick-up processing and image processings such as wh e b^ce 
adjustment which capture an image as independent processing. This ,s effect.ve in order to 
perform image processings, such as a white balance, afterwards to image data [ finishing / an 

Kttddftion. although photometry equipment was used in the example mentioned above in 
order to measure the brightness of a photographic subject, you may make it compute a 
brightness value from the image data picturized by CCD. # +u_, 

[0068] Moreover, although the alarm display was displayed on the externa . rmnrtor 9 in the 
example mentioned above, LED is made to turn on in the finder 5 of a digital camera 1, and you 
may make it tell a photography person for example. norfnrm 
[0069] Although the above explanation explained the digital still camera wh.ch cannot Perform 
lens exchange this invention is applicable also to a single lens reflex camera digital still camera 
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and the digital camcorder which can also incorporate a dynamic image. 

[0070] if correspondence with each component in a claim and each component in the gestalt ot 
implementation of invention is explained - the photography zoom lens 3 - a zoom lens focal 
detection / adjusting device 36 corresponds to focus equipment, and CPU21 corresponds L the 
zoom lens driving gear 37 ] to a focal distance adjustment at a control means, respectively. 

[Effect of the Invention] As explained to details above, when setting up the white balance 
adjustment value for white balance adjustment in this invention Since the focal d.stance and 
focal location of a zoom lens are controlled to a predetermined value and it was made to perform 
them A setup based on the image data which picturized and acquired the white photographic 
subject which the photography person had in the hand is attained, and while making unnecessary 
a white photographic subject which covers image pick-up screen ******** needed 
conventionally, focus doubling to a white photographic subject can be made unnecessary. 
Moreover, if some image pick-up screens are used, a manual white balance adjustment value can 
be determined using small white photographic subjects, such as a card. In this ease, if the target 
frame is displayed on a monitor, the effect that operability improves can be acquired that what is 
necessary is just to picturize so that a white photographic subject may be stored within the limit. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

rDrawing 1] Drawing showing the configuration of the gestalt of 1 operation of a d.g.tal still 

tolling 2] The block diagram of the gestalt of 1 operation of the signal-processing network of a 

i digital still camera , 
drawing 3] The block diagram explaining the circuit which performs Rhine processing among the 

signal-processing networks shown in drawing 2 

d rawing 4] Drawing explaining focal detection / adjusting device 

^Drawing 5] Drawing showing the example of a display of the colorimetry frame by the gestalt of 
1 operation of a digital still camera 

drawing 6] The flow chart which shows the procedure by the gestalt of operation of the first of 

a digital still camera . 
rDrawing 7] The flow chart which shows the procedure of the manual mode processing by the 

gestalt of operation of a digital still camera 

dra wing 8] Drawing showing the example of a display of an actuation selection menu 

drawing 9] The flow chart which shows the procedure by the gestalt of operation of the second 

of a digital still camera . . 

drawing 10] The flow chart which shows the procedure by the gestalt of operation of the third 

of a digital still camera 

[Description of Notations] . 

1 [ — Flash equipment, ] — A digital camera. 2 — Release **, 3 — A photography zoom lens, 4 
h 5 — A finder 6 — An electric power switch, 7 — The mode circuit changing switch of flash 
" equipment 8 — A white balance adjustment mode circuit changing switch, 9 — 10 A monitor 12 
— Item selecting switch, 11 — An item decision switch, 13 — A zoom circuit changing switch, 
14 — Colorimetry frame, 21 — CPU, 22 — half push switch, 23 — All push switches, 26 — 
CCD 29 [ — A zoom lens driving gear, 38 / — Photometry equipment, 100 / — The Rhine 
processing circuit, 105 / — An average value calculation circuit. 107 / — White balance 
equalization circuit ] — An image-processing circuit, 35 — A real time clock. 36 — Focal 
detection / adjusting device, 37 

[Translation done.] 
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iHtSM3itl$lt 

& u:/X©*£E«tf fc ft 5 <£ 5 icfufBil^fSt 
■ms«fli*« | JW*'S H H HufHX-A uvXoM 
ii«ti t ft a ± 5 fc «E«ujawMi«* wt 

t\ 
[000 1] 

-rs„ 

[0 0 0 2] 

SILT^-yv'^^'JftH ©fBtf ^KIB*^ 5 ffffi 

ftHO/^-^fcJHH'rS. Silt, J PEGMTE 
fig-rSfcfeltiOSi-r-^^^^^l 6 x 8©»fix- 

sws. 

[0 0 0 3] B8$!Jl@8&-C* , 7'"f WS^VX^&fr 



2000-1 56869 



©TOOMBS: HO * 5 ^ a»«f<0«gB83tt©"FTfe 
(,^5f{*^SHftS<fc-5 Icfe&frC&ttSWftSil/g-r- 
^ta-iS^T^TfBtSbfcfeO-C-feSo *(8W>»»B# 

6 ©ffilEffi© BiR Lfc * 7 4 V > *7 V XWSEfitK 
[0 0 0 4] COflfis ±fB©*7^ h-^VXPSfii* 

r ^ B y-f V* ^©ISffl^^t, <KD*-7^ 
h;^yxllffi(ci^^ft*'7i' h/^y^«B*tr 

[0005] coiiftfle*©^^*^?"?^ * 

# a < SUES tiT b £ -5 £ ^5 IH«#* o fco 
[0006] *lBo«W»©!WH*o , bfc'ea 

» £ £ 5 lc >f VXBWC R *v b y 

[0 00 7] 

fifflfci*^ ^ fc i6 a V Mfc^ft* HBKf S 
[0008] *^og»li> BS^S^<fc^^*^^ 



(3) 
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[0009] 

[0 0 10] (i) HffiioW- X-i,uvX3 

K-§rt«f a <s ? k x- a u vx 3 ©fuS&B^pgp-r a 
«u£IISI5giB3 6i:, x-^^xs^a^s^f* 10 
mzM^rmmy*— * 6 ^ * 

/^^xtus^?*^ b/^yxmiia»i o7t 

jsre^msEa t & a <fc ? \cm^mmmmmm 3 7 «m 
*rr a 1 1 1> fc, x-^uvx 3 o^ffiB^W^ttS 

[0011] (2) ffi&82 ©38HW\ fli&K l WE* 

[0012] (3) m#m3<omsi±. »*a2Ks« 
[0013] **3s jjsawowiitwwrsJjaiMi* * 

[0 0 14] 

0 1 i±ws-<Dmm<DBmic isff^w^^ *^-r h 

r-fv^5fc, «WX-fy^6t, irot»B4©«ifFe 
-Fte§ll/r«#*Jh (OFF) fc!MiJ5EJt (ON) *5 
*tflKLft«ilC*CTWW* (AUTO) *- 
F£^S*3F47^B4©*-K<iUgX'('-y^7 * 
y^h^^VXlSSI^-K^MbT^-b^-H (A) 
f7^a7;R-H (Pre) fcfc«Jg*.S* T 7'f W< 

Sta^^f 1 It flaf5X-AW>X3©£U£IE*i 
*MiMU (T) ZfcMI CW) ^(OmMZftoX-L-W 



fX^7f 1 3i%«*ftt)©-!?»5. 
[0 0 15] 02tiC©^fll<D»-<t?'iHlS§^O-y^ 

«^-rHi»«*. cpu 2 1 fciii^u-xffl2»ca»-r 
ij-xx-r-y^2 3tTO ^wui^t^ui 
nr*jf b«9#x?j*ft* fc, c p u 2 i frfiofi^ 

fcJ:t>*U&*ffi/Wtt«»3 6A«X-il/VX3© 

«ua*ttj««**fflb^ «^x-Ai^>X3tcA*frs 
s^^a^^BT-fes c c d 2 e ±-pts«-rs * s 

£jf &X-AI-VX3 ^-&^{4B^»-r So st^ * 
^fSV^x^b-^ 2 4 fc F7-f'<2 5£::frLTC C 
D2 6#WttW»«ftS. ^LT, ?^5V^x*W 

[0 0 16] X-A^S^.X-l' -y^ 1 3»?tl5 
C P u 2 1 frt>(Df%<ftK& OX-AU-vXKtt^B 

jaiij (D tisftw (w) o^-^s ^nfrfpstiT^ 
©«S£8U?rrsfc©t?, c p u 2 1 kml>xuv—x 

SQ 2 fcjMft-r S W bX^ >y ^ 2 2 £ "9 *H¥ LfcW A 
[0 0 17] bX-i , -y9 L 2 2©*vi&m<:3I^T 

u'j-xx^ 7f 2 3 tftvtftsns t> js^x-2> 

UVX3 ft»50«¥f*)t« C C D 2 6 ©gftffi±T**§& 
U C C D 2 6 fctt«^{*:«©MS«fclSi:ft:«^«W 
^SiffiSnSo C C D 2 6 te**£tifc«#«»ti K7 
W/<2 5fc.fct>«:*tB«*U AGCHSS^CDSIIISg* 
H^t?T7-o^#5aaiHll?§2 7lcA*5ti2.c TT" 
n^(l^aiHlSS2 7 T'7t o ^ISf §^Wbty -i 
y 3 yfD-Jk JMH»^OT^P^«KKWIIrStifc 
& s A/D^gl0ES2 8Ciotf^?^§li:Si4 

ns. 7H?*>s»«n;fc«^«fcfc*.tfAS 1 ctt 

T«JS2ft5H«*!Mmi82 9£Wfr*U *iltf«S*Pffl 
# v^^SoBfMMastffr *>ftT— y 7 r 
3 0fcH«fi«ns. ftt, ts^nfcH^-r- 

[0018] asiM^a^fT^^nfcia^-r— ^i«-*fb 

Tli^SW J P EGJEiSS©fci6©7*-^>y r-S&S 
(B^®® *^=6:*>*T- ^©^. ^-©Ii#x-^14 

[00 1 9] ^777^*!) 3-0lc|BtS*tifeffl#-r— 
^tt, g^H#^fiKlalSS3 1 lcJ;D^ffl<0ii«-r-^ 
ic^S^n, LCD^©J1-SP ; e-^9ti:»^mi:b-c 

#x-^t±. ffiJ6lS[eJS&3 3K<t t) J P E G7?S:t?m^© 



(4) 



[0020] ®3t4, ±j&Lrc&5ic9fcftir2>7*i?Z)i> 
*p<9»i:*»sai««yilHlB2 9 0l¥«ffl£^r:/ny^ 
Htf^So B314C CD 2 6fr6^BfRx— £te**bT 

0 014, A/DWWHB2 8*^tB^nSR, G, B 

0, fcPfiffljEIslB 1 0 1 -r^^^^v^IsHSl 0 

2 HU'OHeJK 1 0 3 y SilEIilB 104^ ¥ 10 

[0 0 2 1] XRBMIEDK1 Oltt, CCD26^ffl* 

icttbT l ^^vc^tc^JitS^, ^Rgo^^am C* 
V^lHlieS 1 0 2 14. CCD 2 6©ffl*Ki»LTl 

[0 0 2 2] HW;MUB1 0 3t4. CCD2 6<Dtti£ 

TCPU2 1 O^X*lC*Jlfi«nT^»«*R, G, 
B«^fc»UT40» , r*o yWiElHlBl 0 4tt, CCD 
2 60ffi^^bTl^^>C^tC^JlR^\ PtW;l/y 

[0 0 2 3] -Is? 4 W^VXJBfi-- 

*7>f vxil^^riiffltSo 
JHHIilKl 0 514, yHJEmz-H'^yyrt^V 3 0 

x5 1 2<Dm®<DmmT-z*i&&^r, raws©* 

en , (2) fcj:t)»ffl'rSo cn£<offit4, 
kb^^-h*?^ h/^yxiif«^o coy 

>f VRgainfc Bgainl4C P U 2 1 
3 G TctZlX, 5 12X5 1 2<DiB*«a«±fc*^-7 
^;WtfEI«nr^S^ R, G, Bf^Of^I 40 
* (3) - (5) a^wmu (1) > (2) iSlC^T 
£5&C Gd^O^ffiGave ^Rfi^O¥^ffiRave 
fcOjfcfccfctf G^©¥J£«Gavei: B B a 

vetojt*^*^ H/^yXlWffly-ORgaintB 

gain^T^tti^^o 
[0 0 2 4] 

B£l] 

Rgain= Gave/ Rave (1 ) 

Bgain= G ave/Bave (2) 

fcfcb. Rave=Rsum/Rpixel$t (3) B 
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G ave= G sum/ G pixelgt ( 4 ) 

B ave= B sum/ B pixelgt ( 5 ) 

[0 0 2 5] y>f o 6t4. ;^7r«y 3 0 

icfcttStTC^SR, G, Bfl»©#*fc#U CCD 
2 6 0fctift^jSLfc 1 ^^>C^^^[llS^±^bfc 

lfflW>W7>f W^VXWfilelBl 0 

& 0 cn&<0«5©$fc:l4, Gfll^klWbTff*^ CCD 

2 6O«*<0tf6o**|jEt, R, B«9fc»UTff*' 
5 C CD 2 6 0«fiJt<D^&O€?«iE^*-&*Tf¥^p 

[0 0 2 6] *T7-f h/^VXSBIIilBl 0 714. ^ 

7^1*IEfc:ffiflit"5* , 7>f W^yXll^fit. *r&*> 
15, *7>f h/^yxBWaWSR B W 

[0 0 2 7] -J»U««ffl/W-B4«#IHbTJlUft« 
ffi/iIH3IS3 6 0«^*3cJ:tf<i0^^tB/MSISS 

3 6\c&&MjW&&W)ftvMmz^rwiw?&o mm 

aHJ/WSESai 3 6 14, «yh7^^7 00, 

IfYX^9 0 0, 7Y-;VFl/VX30 0^ UPVX 
<>4 00. SIS»uyX5 0 1 *5cfct/5 0 2. *LT-f 

i oa^t*«*ns 0 ««soo*4» 
gx-Ai/yX3 (ho otttt«re«3o «« 

80 K 8 0 2 &4. FJPVX^ 4 0 0 teSPKSn^BHP 
«U0 1, 4 0 2*7Y^VHl/yX30 Ofciot* 

0 o<D&Mr**>tEMTt>mt>*\<\ mm ok s o 2 

*^LTA*fbfc)tmt4x C C D^ffiffiG 0 0±T?«OS 
**SA,7£»* M)t^7b7^^7 00, S^VX^ 
9 0 0. 7^^VK^X3 0 0, BBPSP4 0K 4 0 

^^T 7 W 3 10a. 310 b±tC^#t*^) 0 
[0 0 2 8] tn^^f^-^WW 3 10a, 3 

1 0 b ±ict&m b i^x-^i/y 

X3^ccDS«S6 0 0J;Dttu 
f*0»««*J6^^f*SS9tfv«»^t4Sl/^c^ 
^ HMc C C DWHfi 6 0 0 cfc D 
^rtt^^«>S»Vf>«8S^l4Hl/^ca3r^So ^b 
/f^-y*-kV1f7W3 10a, 31 Obl^Si 
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liCCD*«6 0 0±tcfirB-rSo LfttfoTCO- 
Soa?*!*-/^-^*^?!/^ 3 10a, 310 

^X-Al^X3©«U&fBg|5ttai, 0$D«f*X-A 

uv x 3 t * •? WKa»*i«»*s nsffiBWs ccd§ 

ti5B6 o 0 fcJJlT 20«ftfcHW£»inT^« 

H % ^/-^>t7W3 10 a, 3 1 Ob^HSf 
1/>X5 0 1, 5 0 2Ki^Taai»SnT, CCD? 10 
«56 0 0<Da<r?fi&ofcgB#lcfl3-r3o C^LT 

[0029] Mjtma/wuam 3 e 
jtaw-rs^^ii, «u8«iB/iwtW3 6'ff«R« 

nfcffi«^^tLfc5 12X51 2©ffl«7*-**#J 
^Rgaint Bfll*fflO*7^ b^^yXlSffl^VB 20 

s*iTi^s»a-fc«> ^sb^^c,^ l/c 5 1 2 
[0031] -^-h^e-F- 

©$•5, y ffiiEm©^«©wi!ir- *©**><=>, fc£ 30 

5 12X51 2©^«©iB#T f -:£ ; £tttiiU RfH*§ffl 

•7^ F^VXfi&JByW VBgain&iiS (1) > 
(2) *ffl^T¥^fl»ffl0Bl 0 5fWJt«. C© 

i^a^fltersfc**^^ bh§}x-*©rgb© 
#<l^©PBP©¥i3ffi*3fci&;fcci:ic:fc:t>, ffiS©^ 

Ry^ v^BY-i'v&H©i8H<I£?&£'^ ; 5o *bT, 
[0 0 3 2] -v^arw-H- 

tbr^ffl-rs05ic^-rsijfe^i 4rt©iii#7 :f -#£ 

tf^T y f*IE8K^ fcfciUf, 5 12X51 2©1S« 

mmfJ VRgaint B^ffl©*'7-< VXlillJH 
y^VBgain%±S (1) . (2) * *) ¥^#SffilHj 1 



BSl 0 5T'»ttit-5o -rate*, JMH&fcWUKWIft© 
gp#©li«-r — * <D¥^feSK ^ fi fcifi^JW 3 <fc -5 * 

[0033] m--comm<o&M\cz.%7 : i?zfr** ; 7 1 
©isflss:, c p u 2 1 •pff^nsjaa^im^/nbfcB 6 

$CX^-y^6©mi£:^x-y7U *VZ?;fc*tf£&©X 

ysooi) o tt^t*7-f h/^yxm*- K«S 

2) o X-f v^8tf*— b^- F (A) WfcKJ£**vt 
^n^f-y^S 2 1 O'Xji*, 7^i7W-H (P 
r e) HiJlC^StlTV^n^-a^^-FC^affll 
(Xir-yXS 1 0 if© 'NJitJo 

[0 0 3 4] w^vxittt-Ksrax-f'S'?- 
s^-ht-F (a) WKRjesnr^stwJtsn 
itM&&. ra^m^ofm^tntLx (xir-yxs 

2 10), S"Bfc»B3 8fc < fc9^#©»**8!l5£L 
(XT77S2 01) , «U{|i*a/ilfi«ll3 6K«t»J 

3*B»L/X«U!Si«aifc:^«** (X^-yXS2 0 
2) o Xf-y^S 2 1 0Tf4^H4O^=S:Rltg^-r 
3©ti, i^SXf'VT'S 1 0 l-ejSERitftMrv b 
StiTf *Cfc*#«bfc«>0-p*S. Xx-yXS2 0 
2©^, ft*?'!' W^VXPIfi*— KSffifX'f 

y^-8OttJ»0^xy**fT^ (X-r-yXS 20 3) , 
X>fy*-8tf*- He-K (A) «fc«B£SnT^*fc 
WS^nntSs ttl^TWJfcSSil 4 0«!ffltt««^a: -y * 
(Xf'y7S 2 0 2 a) „ W3fc»II 4 ©ttfla»»X 
W -y f- 7 #38)fc»lL (OFF) WfcRjeS ftTV S M 

-3^TBffi©¥i§feBfi&9 l J9 (Xf7^S 2 0 6) , 

>y X S 2 0 7 ) o 

[oo3 5]^LT, uy-Xx-f y^2 3W*yic« 
nTVSfrfc^vS'L (XT-yXS 2 0 8) , 
^nrv^t^M«tifci:€li»»bT (Xx-yXS2 

09) mm ; r-?*w>&tSo £©**> iw*eg«4o 
nflffljnx'f » 7 wswwwtt (on)* mmfe hit 
wsfflicisc-c^-rs (auto) .fc^ic^^nr 

D2 6te«ffi**»M$&bTa»&x mw©s®*^Tf 



(6) 
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8«<^aT;l/*-F (P r e) WlC»^SftT^£fc 

tt^snfcjfr&fcfc*. sataxf^ys l o l -CHJte 

t±. ffittSlft 33fc«fcDJPEG ^Tm^Jt^^x 
-*m»*SW\ ^•yS'a^tyWolEtt** (PC 
#-F) 3 4lCfBil£n3 (Xf^yS2 0 9) o c(0 
^ N It/Xr^^S 0 0 1 *) yK<DMBl^7L 
[0 0 3 6] ±iEOXx^yyS 2 0 2 alC^T. ffift 

mm^<omwm^^y^7^m^yt con) nicr 

(AUTO) tC^g^tlT^T, fuSEL/cX^y 

ys 2 o i iz&if&mmtiMtommcM^Tmxgm 
tu 3 oteCttanT^sBfffio*^ h/^vxii 

fflf-i'^^y 3 Ofr&uftfttiL Wfy^S 2 1 
1) N cn^^f-^^^T>t7'l' h^7VXll 

2 0 7) c 

[0 0 3 7] £fc, ±JEOXf7^S 2 0 3k:^T* 

h) fiij^^anTv^^wsann^a^f*(DjWftffi 30 

©£{b*Jt«rr5 (Xry^S 2 0 4) o Xfy^S2 

0 1 TjW«LT#^»*ffi^^^a*«»»^^siJtt 

a^fb^^v^T^-— Ft— FTtf^-f 
^Lg-To J ^ "5 3 fcftSHSt— £ 9 L 
(Xr7yS 2 0 5) . ^y^F/^VXilSEt-F* 
h t- FlMllC«Jf^tXf7 ^S 2 0 6^\I 

[0038] *7-r h/^yxil^F^^- 40 

i7;V€-F (P r e) Mlci8SanT^£«^*iHW 
*T£o ±&LfcXxy7S 0 0 2T**7^ F/S^VXlS 
Sit- F$J§X-f ^ ^ 8 ^)«®^fx >y * bfc t £IC 
v^oLT;Vt-F (P r e) WfciteaftT^Skffi}£ 

f\ raj^«4©fgft£«L±fc:?'5 (Xf^ys 1 0 

1) o ir^Tx 07^^*r^^^5 7 ;vt— Fjaa^^f 

7D-ft- h-\ii^o fbt, V— oLT;l/t— F (P 
re) Mlc«g*5n;fc3L gWtCCKD^atCiiA.fct) so 



10 

OTS§mx7^l (Xf77S 10 2) . F 
t-F (A) {M^V-zzT^t— F (P r e) W<-« 

(xf^ys 1 0 3) o 

[0 0 3 9] ^KtaKKI^fclBliSnfcahy^ F^^VX 

a. mm^mmm^n o^xtvjs 1 1 i^ji 

»f^^?^-rL-^*^t-S (XT77S 1 0 4) o ^ 

fc£x.fcf. 13 8 ic^l-J; 5 icm^Zo ms<DM*r* 

tts JUBilJflX^ytM 0 (0 8 (a) ) . fcSV^iS 
gJl^X^^y^l 2 (08 (b) ) fc£!)*-V>l/ (0 
*ttfcfl0 *±~Ffc#»U f£5£X^y^l 1 (08 
(c) Sfctt (d) ) ICcfcD^-rS (xf^yi 0 
5) o 

[0040] ffimic^mm&ttft *>&o ntz t 
wfezfttct^ (as (d) ) , x-Kuzsxmmmw 

1 5 mm (3 5 mm*^7l*) tc&S £ 5 ICfgl&L 

(xf^ys iii). j«^*a/iiwaw36fci:ev 

F*5 0cmfc*S<fc^JC^flai*»ISE'rS Wf7 
ys 1 1 2) o t LT\ nffit— *9©*^lB®rt^H 

5 (a) \c^£5im&^r^%w*wtt&ic%m 

ftl 4**^-TS (Xf^yS 1 1 3) c 

l*«^fe»&k:«. JHBX-Al^>X30«uaBB«W 
1 1 SmmT^SC^^^a^Ii^n^^XWJ 

o/tm^^s (05 (b) ) o 

[0 0 4 1 ] UU— XX^7f 2 3^yi^w^^ 

f** (xf7^s 114), *v^anfc^wsan§ 

£ N C C D 2 6 T« Ifcf - ^ 3 ^ J: ^ ic^lt 

1 4 rt^*s«»«Mo»s*jiiJiaw 3 s -cBJsrrs 

(Xf7^S 1 1 5) o ft*. Xf^7S 1 1 4JC43» 
Sl/U-XX^yf2 3©J*fFCtt, M3^Hl4 0»ff 
ra gX^ ^y ^ 7 5 -r^^B 4 
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6) , maews-rtfaE-*-. j tv^ww 

^2^SP*-^9t^L (Xf'^S 12 5), a 

^micx-h*- F^©«s£®&te'*". ^b-t, stf 

x-y^b (Xf'^S 12 6), X'fyfSfft-h* 
-F (A) «fc9»*&ftfcfc*IJ&£ftfci:*l4, 

t5ttt0O7D-f t-McW5Xf y^S 2 0 1^ 10 
e) «B©£*tNfc3 tWg?nn«\ wMhtcXy-'y-f 

s i o 4oSffM^-3-S/f^Mt), «»«©«» 

[0 0 4 2] -73, ±Sbft»Sl3 8tJ;5«f# 
OWSCSOS (Xt'^S 115) ©*£*, SKEbfcWS 

wffij&om. * f «>* < Wfefc-HTC* * * wses nfc 

(Xx>y:/S 116) ^«l5£©»Mfc:A»), 8'J 
fe#i 4rt©iif-?^')'7 7>< ; e , J 3 ofr&KS 

tHt (Xx-yT'S 1 1 7) „ &*5, CCD26tIi? 20 

[0 0 4 3] &f?ffi£tlfciflijfef£l 4rt©H<$!'7 ? -*^ 
S^T, Rfl*§ffl©* r X'l' h/^VXiSSffl^VR 
gaini: BflWffl©*?* h/^yXWOTy-f VBgaln 

jdeufta (1) , (2) ^m^Tnai-rs at 

>fyft2of««*»Sbx c©*r7-f F/^vxaWE 
r-?«f 'V7*S 1 1 5 t?»J5£ LfcWSEfiSt fe £ * 30 

*y 3 otciHtrr s (xf77s 119, s 1 2 0) o 

££>tc, C<Dt^(OB^VT^^-f^^=>'y^ 3 5fr 
ys 1 2 1) o ^bT, 0 7 t/^l-T-a/M- F® 

t*»SXf >y fs 2 0 1 ^\jtt?o 
[0 0 4 4] ±KEbfcXx-y^S 1 0 5 kHoi^T, ^ffl 

( c ) ) , *-ty aoEfBttastiT^s*?^ h'^y 40 

Xiillx- * is £ t i: & fctE* StiT^SHKf 

£<DBB#£J£*i;-r5 (Xx-y^S 13 1), i/XxA'J 
-t>y FfcJ;9**U±©x-*#^StlT^fc^* 

^B#©»W^£^*>t>T^S**n*M5 
S£S5£b, rMls]©{gtf*^©T*£9!ftfS5£bSt-o J 
ti^W^S^^gP^-^ 9^S*b (X-r-y^S 

135), %im^ffimi*'i7*>!&m~3£z wt^ so 
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Sill). 

[0 0 4 5] -73, 3 OlcfHU^nTI^S-r-^ 

itfJWfgffifc'ftftflL (Xf'VT'S 13 2), C*l£>© 

BWy%Jf«Ii*^t (Xx-y^S 13 3), 

0 7 Cfr?^a7;l/€- F*1S**TU 07 
vy-rSJ-XtS^^a-^-v- McM5Xf77S 2 0 

1 Nttt?. 
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W 5 <fc •? K * "7 F yXllfflO R f ■< ^ B $V 
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